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(54) INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To read out information at high density without limiting 
the number of times for reading due to temp, rising by forming such a 
mask layer that the transmittance of the layer reversibly changes by 
photon energy to reduce the diameter of a beam. 
CONSTITUTION: This information recording medium consists of a 
substrate 1 0 and a mask layer 1 1 and reflection layer formed on the 
substrate 10. The substrate 10 consists of glass or plastic material, 
on which phase pits 10a having the depth 1/4 of the wavelength X of 
the light for reading are formed. The reflection layer 12 is formed by 
vacuum deposition method such as vapor deposition and sputtering 
or spin coating method. Such a material that the transmittance 
changes with energy (photon mode) of the reading light is used for 
the mask layer. As for the material which shows reversible changes 
in transmittance, a material prepared by dispersing ferrocyanine or 
phthalocyanine deriv. in a resin is used. With this mask layer 1 1 , the 
information can be read-out at high density without the limit of the 
number of times for reading due to temp, rising. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The information record medium characterized by having a substrate, the mask layer which it is 
prepared on it and light transmittance increases nonlinear to the increment in the reinforcement of the light 
beam irradiated, and the recording layer on which information is recorded by the light beam which was 
prepared on this mask and penetrated said mask layer. 

[Claim 2] The information record medium characterized by having a substrate, the mask layer to which it is 
prepared on it, transmission changes with those photon energy reversibly by irradiating the light beam for 
read-out, and this beam diameter is extracted, and the recording layer on which it is prepared on this mask 
layer and information is recorded. 

[Claim 3] The information record medium characterized by having a substrate, the mask layer to which it is 
prepared on it, transmission changes with the photon energy reversibly by irradiating the light beam for read- 
out, and this beam diameter is extracted, and a reflecting layer. 

[Claim 4] Furthermore, the information record medium according to claim 2 characterized by having the 
protective layer of the pair prepared so that a recording layer might be pinched, and a reflecting layer. 
[Claim 5] An information record medium given in any 1 term of claim 1 characterized by said mask layer 
making resin or an inorganic dielectric distribute a phthalocyanine or a phthalocyanine derivative thru/or 
claim 4. 

[Claim 6] An information record medium given in any 1 term of claim 1 characterized by said mask layer 
consisting of chalcogenide thru/or claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the information record medium which can read the 
information recorded especially on high density about the information record medium which detects optical 
property change and reads information. 
[0002] 

[Description of the Prior Art] Recording density is determined in the conventional photo-regenerating system 
by the wavelength (lambda) of the light source and the numerical aperture (NA) of an objective lens which are 
used for record playback. The signal with which lambda/2NA was called optical limitation and was generally 
recorded on high density more is unreproducible. For example, when wavelength of the light source is set to 
780nm, NA of an objective lens is set to 0.5, and the die length and signal strength of a record mark are 
expressed with a C/N ratio, it comes to be shown in drawing 8 . If the die length of a record mark becomes 
short as shown in drawing, signal strength will also become small and optical limit of detection will be set to 
0.39 micrometers. By the conventional photo-regenerating system, the information recorded by the 
consistency beyond this is not optically discriminable. 

[0003] In this case, in order to raise recording density further, it is necessary to read by shortening 
wavelength of the light source used for read-out, or enlarging the numerical aperture of an objective lens, and 
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to make f.he diameter of a light beam small. Since the tolerance to the inclination of a medium and a 
reversion system will become narrow if a laser component needs to be developed in order to shorten 
wavelength of the light source used for read-out, and numerical aperture of an objective lens is enlarged, as 
for numerical aperture, about 0.6 are a practical limitation. 

[0004] The proposal which attains densification from a record-medium side is made to such a reversion 
system, as show in drawing 9 , the phase change ingredient layer 3 which consist of a phase change 
ingredient which can be crystallize after melting be form on the substrate 1 with which the phase pit be 
formed, this phase change ingredient layer 3 read, heat absorb within the optical spot of light ( playback light) 
in JP.5-8951 1 ,A, and the approach by which the melting liquid phase be partially form and the mask only of a 
lifting and this part be carry out in an optical spot in reflection factor change be show. That is, a change by 
which read-out light was irradiated as shown in drawing 10 read [ in / among spot 6 parts / read and / the 
elevated-temperature section 7 ] to the phase change ingredient layer 3, and according to the heat of light 
arises, a reflection factor changes, the mask of the elevated-temperature section 7 is carried out by this, a 
read-out spot becomes small seemingly, and playback of a high density record signal is enabled. In addition, 
the reference marks 2 and 5 in drawing 9 are protective layers, and 4 is a reflecting layer. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order to carry out the mask of the read-out spot 
seemingly in a record medium by the approach indicated by JP.5-8951 1,A using the heat absorbed by read- 
out light, selection of the ingredient used for a mask is difficult. There is a flume trouble that especially the 
configuration of a mask tends to be influenced by ambient temperature. Moreover, since read-out light is 
absorbed and it goes up to the melting point temperature of the part, in case it reads, when plastics is used 
for the substrate in which the phase bit was formed, there is a limit of the count of read-out by deformation 
of a phase pit. For example, when GeSbTe is used for a mask layer, it becomes 600 degrees C or more which 
is the melting point for whenever [ of playback / every ]. 

[0006] This invention is made in view of this situation, and does not follow difficulty on a design, but aims at 
offering the information record medium which can read the information moreover recorded on high density 
without the limit of the count of read-out by the temperature rise in the case of information read-out. 
[0007] 

[Means for Solving the Problem and its Function] This invention offers the information record medium 
characterized by 1st having a substrate, the mask layer which light transmittance increases nonlinear to the 
increment in the reinforcement of the light beam which it is prepared on it and irradiated, and the recording 
layer on which information is recorded by the light beam which was prepared on this mask and penetrated 
said mask layer in order to solve the above-mentioned technical problem. 

[0008] The information record medium characterized by 2nd having a substrate, the mask layer to which 
transmission changes with those photon energy reversibly, and this beam diameter is extracted by being 
prepared on it and irradiating the light beam for read-out, and the recording layer on which it is prepared on 
this mask layer and information is recorded is offered. 

[0009] The information record medium characterized by 3rd having a substrate, the mask layer to which it is 
prepared on it, transmission changes with the photon energy reversibly by irradiating the light beam for read- 
out, and this beam diameter is extracted, and a reflecting layer is offered. 

[0010] That is, in this invention, it reads as a mask ingredient until now, and it is not the heat (heat mode) of 
light and is characterized by forming a mask with the light energy (font mode) of read-out light. In this case, 
in order to use the ingredient from which permeability changes with luminous energies as a mask ingredient, 
compared with the thing using old heat, it reacts stably. Moreover, since the phenomenon in which 
transmission changes with luminous energies has few temperature rises by heat, there are few damages to a 
plastic plate and they have the description that no limit it is [ limit ] a count of read-out is. 
[001 1] As an ingredient from which permeability changes with photon energy reversibly, the thing which made 
resin or an inorganic dielectric distribute a phthalocyanine or a phthalocyanine derivative, and chalcogenide 
are mentioned. 
[0012] 

[Example] The example of this invention is explained with reference to a drawing below. Drawing 1 is drawing 
showing the structure of the information record medium concerning one example of this invention. This 
information record medium has the structure where the laminating of the mask layer 1 1 and the reflecting 
layer 1 2 was carried out on the substrate 1 0. 

[0013] Phase pit 10a of the depth which it consists of glass or plastic material (for example, 
polymethylmethacrylate resin, polycarbonate resin, etc.), reads a substrate 10 on this substrate, and consists 
of 1/4lambda of the wavelength of light is formed. 
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[0014] A reflecting layer 12 consists of an alloy which makes aluminum, Au, or these a base material, and 
contains Ti, Mo, Zr, Cr, etc. The laminating of the reflecting layer 12 is carried out for the purpose of optical 
reflection. The thickness has desirable 100nm or more. A reflecting layer 12 can be formed with the vacuum 
depositing methods, spin coat methods, etc., such as vacuum evaporationo and sputtering. 
[0015] The mask layer 11 consists of an ingredient from which permeability changes with luminous energies. 
Drawing 2 shows the permeability change to optical reinforcement about this mask layer. As shown in 
drawing, permeability increases nonlinear to the increment in optical reinforcement. If it is the ingredient from 
which permeability changes with light energies reversibly as a mask layer ingredient, what kind of 
phenomenon may be used. For example, if the thing which made organic system macromolecule resin like 
phenoxy resin distribute phthalocyanine derivatives, such as a phthalocyanine or an H2 PC phthalocyanine, is 
used, the electronic state in an ingredient will turn into an excitation state with luminous energy. The 
spectrum of absorption changes in this excitation state and the usual condition (ground state). Where light is 
cut, since an electronic state returns from an excitation state to a ground state, an absorption spectrum also 
returns to a ground state. The transition to this condition is determined by the life of an excitation state. 
[0016] Using the inorganic system ingredient from which structure changes with light reversibly instead of 
such an organic substance pitch powder system on the other hand, even if it uses the absorption coefficient 
change at this time, the same effectiveness can be acquired. 

[0017] as the ingredient which changes structurally reversibly by such light — an arsenic sulfide, As2 Se3, 
and germanium2 Se3 etc. — chalcogenide is mentioned. For example, in the chalcogenide alloy which 
consists of As57S43, the phenomenon in which permeability changes with optical exposures reversibly is 
reported by Tanaka and others (application physics 47 volume 1 No. (1978) p. 2). If such an ingredient is used, 
a structural change will take place by optical exposure, and change of permeability will be obtained. 
[0018] A beam profile when the profile of a light beam as shown in (a) passes a mask layer among drawing 3 
here serves as a configuration as shown in (b), and a beam diameter becomes small seemingly. When the 
laminating of a microphone layer with such a property and the reflecting layer be carry out on the substrate 
with which the phase pit be formed, the beam profile after light pass a mask layer become as show in (b) 
among drawing 3 , and this light be reflect by the reflecting layer 12, and it can detect the phase pit 
information on the part by which a mask be carry out. 

[0019] This mask layer 1 1 can be formed with the vacuum depositing methods, spin coat methods, etc., such 
as vacuum evaporationo and sputtering. The above can apply this invention also in the optical disk in which 
record elimination is possible, although the example of the optical disk only for playbacks which has a phase 
pit as an information record medium was shown. 

[0020] Drawing 4 is an example in the optical disk in which record elimination is possible. This optical disk has 
the configuration which carried out the laminating of the mask layer 14, a protective layer 15, a recording 
layer 1 6, a protective layer 1 5, and the reflecting layer 1 7 one by one on the substrate 1 3. As a mask layer 
14, the same ingredient as the above-mentioned mask layer 1 1 can be used, as a protective layer 15 — 
Si02, ZnS, and aluminum 203 etc. — inorganic dielectrics or such mixture are used. Phase change record 
ingredients, such as GeSbTe, are used as a recording layer 16. The alloy which makes aluminum, Au, or these 
a base material as a reflecting layer 17, and contains Ti, Mo, Zr, Cr, etc. is used. In such a record medium, by 
irradiating the light of high reinforcement, the permeability of a mask layer increases at the time of record, 
and heats a recording layer at it. At this time, a recording layer is heated more than the melting point, after 
that, in a cooling course, is made amorphous and recorded. A read-out light weak at the time of playback is 
irradiated by the Records Department, the permeability of the mask layer of only a part with main high 
reinforcement increases, and a signal is reproduced. At the time of elimination, the light of middle level is 
irradiated and the Records Department which made it amorphous is eliminated by heating the whole recording 
layer below the melting point above crystallization temperature. 

[0021] Next, the case where information is reproduced using the information record medium constituted in 
this way is explained. As a medium used here, the disk from which the phase pit of the depth 1/4lambda was 
changed from die length of 0.2 micrometers to 1 micrometer on the substrate with a diameter [ of 130mm ] 
and a thickness of 1 .2mm was created, and with the spin coat method, what distributed the phthalocyanine 1 
weight section, the butyral resin 1 weight section, and the isopropyl alcohol 20 weight section on this disk 
was applied so that it might become 5000A (it is described as Following A) in thickness. The laminating of the 
aluminum was carried out with the 2000A vacuum deposition method as a reflecting layer after desiccation. 
[0022] Drawing 5 is the explanatory view showing the equipment for performing informational record and 
playback using the information record medium of this invention. An optical disk 21 rotates at a fixed rate by 
the motor 22. This motor 22 is controlled by the motor control circuit 38. Record and playback of the 
information over an optical disk 21 are performed by the optical head 23. This optical head 23 is being fixed 
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to the drive coil 33 which constitutes the moving part of a linear motor 51, and this drive coil 33 is connected 
to the linear motor control circuit 37. Moreover, the permanent magnet which is not illustrated is prepared in 
the fixed part of a linear motor 51, and when a drive coil 33 is excited by the linear motor control circuit 37, 
the optical head 23 moves to radial [ of an optical disk 21 ] at uniform velocity mostly. 
[0023] It is held by the wire or flat spring which an objective lens 26 does not illustrate at the above- 
mentioned optical head 23, and this objective lens 26 moves in the direction of focusing (the direction of an 
optical axis of a lens) by the drive coil 25, and is movable in the direction of tracking (the optical axis and the 
rectangular direction of a lens) by the drive coil 24. 

[0024] The laser beam generated from the laser diode (semiconductor laser oscillator) 29 driven by the laser 
control circuit 34 is irradiated on an optical disk 21 through collimator lens 31a, half prism 31b, and an 
objective lens 26, and the reflected light from this optical disk 21 is led to a photodetector 28 through an 
objective lens 26, half prism 31b, condenser lens 30a, and cylindrical-lens 30b. This photodetector 28 is 
constituted by the photodetection eels 28a, 28b, 28c, and 28d of quadrisection. 

[0025] The output signal of photodetection eel 28a of a photodetector 28 The end of Adders 50a and 50c is 
supplied through amplifier 32a. The output signal of photodetection eel 28b An Adders [ 50b and 50d ] end is 
supplied through amplifier 32b. The output signal of photodetection eel 28c The other end of Adders 50b and 
50c is supplied through amplifier 32c, and a photodetection eel 28d output signal is supplied to the Adders 
[ 50a and 50d ] other end through 32d of amplifier. The output signal of this adder 50a is supplied to the 
reversal input edge of the differential amplifier OP1, and the output signal of adder 50b is supplied to the 
noninverting input edge of this differential amplifier OP1. Thereby, the differential amplifier OP1 supplies a 
truck difference signal to the tracking control circuit 36 according to the difference of Adders 50a and 50b. 
This tracking control circuit 36 creates a truck driving signal according to the truck difference signal supplied 
from the differential amplifier OP1. 

[0026] The truck driving signal outputted from the tracking control circuit 36 is supplied to the drive coil 24 
of the direction of tracking. Moreover, the truck difference signal used in the tracking control circuit 36 is 
supplied to the linear motor control circuit 37. The linear motor control circuit 37 impresses the electrical 
potential difference corresponding to passing speed to the drive coil 33 in the linear motor 51 later mentioned 
according to the truck difference signal from the tracking control circuit 36, or the migration control signal 
from CPU43 (lead wire). 

[0027] The rate detecting circuit (not shown) where the drive coil 33 in a linear motor 51 detects the relative 
velocity of a drive coil 33 and a magnetic member, i.e., the passing speed of a linear motor 51, using the 
electric change inside the drive coil 33 produced at the moment of crossing the magnetic flux generated from 
a magnetic member (not shown) is established in the linear motor control circuit 37. 

[0028] On the other hand, the output signal of the above-mentioned adder 50c is supplied to the reversal 
input edge of the differential amplifier OP2, and the output signal of 50d of adders is supplied to the 
noninverting input edge of this differential amplifier OP2. Thereby, the differential amplifier OP2 supplies the 
signal about a focal point to the focusing control circuit 35 according to the difference of an Adders [ 50c 
and 50d ] output. The output signal of this focusing control circuit 35 is supplied to the focusing drive coil 25, 
and it is controlled so that a laser beam always serves as a focus just on an optical disk 21. 
[0029] Change of the reflection factor from the bit (recording information) formed on the truck is reflected in 
focusing and the sum signal of an each photodetection eels [ of the photodetector 28 in the condition of 
having performed tracking / 28a-28d ] output, i.e., an output signal, from Adders 50a and 50b as mentioned 
above. This signal is supplied to a digital disposal circuit 39, and recording information and address 
information (a track number, sector number, etc.) are reproduced in this digital disposal circuit 39. 
[0030] Moreover, the monitor of the laser radiant power output of a laser diode 29 is carried out with a 
photodiode 52, and it is changed into an electrical signal, is fed back to the laser control circuit 34, and 
stabilization of the laser radiant power output of a laser diode 29 is performed. A laser luminescence on-off 
signal and a record data signal are inputted into this laser control circuit 34 from the record data signal 
control circuit 53 which consists of microprocessors etc. The drive current outputted from the laser control 
circuit 34 is overlapped on the RF generator later mentioned through a coupling capacitor 55 from the high- 
frequency-current generating circuit 54. 

[0031] Moreover, in this equipment, D/A converter 42 used in order to deliver and receive information 
between the focusing control circuit 35, the tracking control circuit 36, the linear motor control circuit 37, 
and CPU43, respectively is formed. The tracking control circuit 36 moves an objective lens 26 according to 
the track jump signal supplied through D/A converter 42 from CPU43, and moves beam light by one truck. 
The laser control circuit 34, the focusing control circuit 35, the tracking control circuit 36, the linear motor 
control circuit 37, the motor control circuit 38, a digital disposal circuit 39, the record data signal control 



file://E:¥JP-A-H08-9641 2.html 



2007/08/02 



JP-A-H08-96412 6/9 ^—v 

circuit 53, and high-frequency-current generating circuit 54 grade are controlled by CPU43 through a bus line 
40, and this CPU43 performs predetermined actuation by the program memorized by memory 44. 
[0032] The phase pit from die length of 0.2 micrometers on the disk created as mentioned above to 1 
micrometer was reproduced using this equipment. Drawing 6 plots playback C/N at this time to pit die length, 
(a) is the reproducing characteristics in the case of having a mask layer, and (b) is the reproducing 
characteristics at the time of carrying out the laminating only of the reflecting layer in the condition without a 
mask layer. As shown in drawing, when it has a mask layer, it turns out that high playback C/N is obtained 
also in small pit length compared with the case where there is no mask layer. 

[0033] Next, it evaluated in the optical disk in which record elimination is possible. It is mask layer As50S50 
on a substrate with a slot with a diameter [ of 130mm ], and a thickness of 1.2mm. 2000A, protective layer 
Si02 1500A, recording layer GeSbTe 300A, protective layer Si02 400A, reflecting layer aluminum The 
laminating of the 1000A was carried out, respectively, the rotational frequency was set to 1800RPM using 
above equipment, and the die length of a pit recorded the 0.2 to 1 micrometer record mark by record power 
15mW. Drawing 7 plots playback C/N at this time to pit die length, (a) is the reproducing characteristics in 
the case of having a mask layer, and (b) is the reproducing characteristics at the time of considering as 4 
lamination in the condition without a mask layer. It turned out that high playback C/N is obtained in a small 
pit compared with the case where there is no mask layer also in a recordable medium. When this data was 
eliminated by elimination power 6mW after this, the rate of elimination was 25dB. 
[0034] 

[Effect of the Invention] As explained above, according to this invention, by existence of the mask layer to 
which transmission changes reversibly and this beam diameter is extracted with photon energy, difficulty is 
not followed on a design but the information record medium which can read the information moreover 
recorded on high density without the limit of the count of read-out by the temperature rise in the case of 
information read-out is offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the information record medium concerning one example of this 
invention. 

[Drawing 2] The graph of the permeability to the optical reinforcement of a mask layer. 
[Drawing 3] Drawing showing the light beam profile in front of mask layer incidence and after incidence. 
[Drawing 4] The sectional view showing the information record medium concerning the example of other ** of 
this invention. 

[Drawing 5] Drawing showing the equipment for performing record and elimination of the information record 
medium of this invention. 

[Drawing 6] Drawing showing playback C/N to the pit length of the example of this invention. 

[Drawing 7] Drawing showing playback C/N to the pit length of the example of this invention. 

[Drawing 8] Drawing showing playback C/N to the pit length of the conventional example. 

[Drawing 9] The sectional view showing the conventional information record medium. 

[Drawing 10] The mimetic diagram of an approach to read the information record medium of drawing 9 . 

[Description of Notations] 

10 13 — 11 A transparence substrate, 14 — 12 A mask layer, 17 — Reflecting layer, 15 [ — A motor, 23 / - 
- Optical head, ] — A protective layer, 16 — A recording layer, 21 — An optical disk, 22 26 — An objective 
lens, 24, 25, 33 — A drive coil, 28 — Photo detector, 28a, 28b, 28c, 28d — A photodetection eel, 29 — Laser 
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diode, 30a — A condenser lens, 30b — A cylindrical lens, 31a — Collimator lens, 31b — Half prism, 32a, 32b, 
32c, 32d — Amplifier, 34 — A laser control circuit, 35 — A focusing control circuit, 36 — Tracking control 
circuit, 37 — A linear motor control circuit, 39 — A digital disposal circuit, 40 — Bus line, 42 [ — An adder, 
51 / — A linear motor, 52 / — A photodiode, 53 / — A record data signal control circuit, 54 / — A high- 
frequency-current generating circuit, 55 / — Coupling capacitor. ] — A D/A converter, 43 — CPU, 44 — 
Memory, 50a, 50b, 50c, 50d 
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DRAWINGS 



[Drawing 1] 
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Drawing 9] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 




[Drawing 6] 
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